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FOREWORD

This handbook, sections 4 and 5, of the Apollo Operations Handbook (ACH)
series, is bound separately as Volume II and pertains only to the Extra-
vehicular Mobility Unit (EMU). Volume I of the AOH contains sections 1,
2, and 3, and pertains to the description of the EMU.

The operational procedures are written specifically for Apollc J-mission
EMU hardware and will be superseded by a mission-oriented checklist which
is reviewed by Crew Systems Division {cSD) for unique hardware procedures.
Both the operational procedures and the malfunction procedures will be up-
dated for the mission.

This handbook is composed of two major sections:

a. Section U provides a step-by-step operational procedure for activation
and deactivation of EMU subsystems.

b. Section 5 provides emergency procedures for critical EMU symptoms and
continuing disgnosis during EVA and post-EVA to determine the EMU
malfunction (to be supplied).

Insuiries concerning this handbook should be addressed to Crew Systems
Division, Systems Ingineering Branch, MSC, mail code EC2 or to Crew
Procedures Division, EVA/IVA Procedures Branch, mail code CG3.
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SECTION 5

EMU MALFUNCTION PROCEDURES

FOR _LUNAR SURFACE EVA

5.1 INTRODUCTION

5.1.1 The malfunction procedures enccmpass the recognition, diagnosis,
and corrective action for system malfunctions. In most cases,
the crew is alerted to a malfunction condition by indicators
and gages. The malfunction analyses do not contain solutions;
such solutions are found in mission rules. The procedures in
this section cover significant single failures and are not
intended to replace the detailed failure modes-effects analyses
published in other documents.

>.1.2 The malfunction procedures are for use during Apollo missions
where an EMU having an SV 706100-T7 PLSS will be worn. The
procedures have been classified as (1) emergency, (2) EVA,
and (3) post-EVA. (The post-EVA period commences when the
LM cabin pressure reaches 3.5 psia.)

5.1.3 For maximum safety, all emergency procedures should be memorized
s0 action can be taken immediately when the malfunction occurs.
The EVA procedures do not need to be memorized since they are
provided through voice communications except for steps which
cover EVA procedures for loss of voice communications.

5.1.4  The post-EVA procedures are designed to extract a maximum amount
of information on any observed anomaly since the PLSS/OPS and
associated hardware would not normally be returned to earth
for postflight analysis. The emergency procedures are devised
so that telemetry is not used because telemetry data may not
be available to the crewman. (Telemetry should be employed
to aid the emergency procedures, however, if it is possible
to do so.)

5.1.5 The procedures and remarks are representative of a nominal EMU.
Values aad quantities, which are characteristic of an individual
EMU and which can be established only be testing the actual
EMU to be used in the flight, are underlined in esach case.
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5.2

5.2.1

5o2.2

FORMAT OF MALFUNCTION PROCEDURES

Malfunction procedures are presented in the format of logic-flow
block diagrams. Diagram blocks represent procedural steps.
Those blocks outlined with double lines and containing capital-
ized statements indicate system fallures. Within blocks, state-
ments preceded by black dots (e ) indicate required actions.

The malfunction procedures are presented in three columns headed
SYMPTOM, PROCEDURE, snd REMARKS. A description and use of each
of these columns is as follows:

SYMPTOM The primary purpose of the symptom column
is to give & first indication of the mal-
function as received by either the crew
or telemetry. The possible causes of the
malfunction are indicated in this column.

PROCEDURE The procedures column presents a step-by-step
logic-flow diagram of actions and decisions
used to isolate or correct a malfunction
symptom. The remote-event number symbols
are used to reference items to the REMARKS
column or to refer to other procedural steps.

REMARKS This column will include the following in-
formation:

a, Amplifying additicnal remarks related
to the symptom, such as relief valve

vents at psid.

b. Amplifying remarks which relate to a
decision and/or action items.

c. Explaining resultant system status or
operational capability after a failure
has been identified.

d. Cautioning or warning, as necessary,
to cover conditions that may exist
because of a failure
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5.3 MALFUNCTION SYMPTOMS FOR EMU USING PLSS SV 706100-7

Symptom Page
EMU 1 - Warning tone ON and low vent flow flag "P"

(Vent=P) v v v v v v v e e e e e e e e e e e s e e 970
EMU 2 - Warning tone ON and low PGA pressure flag "O"

(PRES="0") & & v v v v v v i v e e e e e e e e e e e e e 5T
MU 3 - Warning tone ON and high 0 flow flag "O"

(0 1 e 2 10
EMU 4 - Warning tone and low feedwater pressure flag "A"

(HQO-"A") while using primary feedwater . . . . . . . . . . 5-12
EMU 5 - Warning tone and low feedwater pressure flag "A"

(H2O-"A") while using auxiliary feedwater . . . . . . . . . 5-1k
EMU 6 - Warning tone with all warning flags CLEAR . . . . . . 5-16

EMU T - PGA pressure gage <3.7 psid and apparently stable

and everything else normal . . . . . W e e s e e v+ . 5-18
EMU 8 - PLSS O2 quantity indicator aebnormal reading . . . . . 5-19
EMU 9 - PGA pressure gage >4.0 psid . « « + « « « « « &+ .+« 5-20
EMU 10 - Loss of pump nolse . . . « « v « = o o & o o & & » » 2=21
EMU 11 - Inadequate cooling of crewman . . « « + « « = « « « « =22

EMU 12 - EVA-1 loses voice from MSFN (EVA-1 has
voice from EVA=2) . v v v v v 4 4 e e e v e s e e e e e e . 5=-24

EMU 13 - EVA-1 loses voice from MSFN (EVA-1 does
not receive voice from EVA=2) . .+ & & + « « s ¢« + + .+ « » 5=25

EMU 1k - EVA-1 loses voice from EVA-2 (EVA-1 has
voice From MSFN) & & v v v v v v e v s e e v e e e e e e s 5227

EMU 15 - EVA-2 loses voice from MSFN (EVA-2
receives voice from EVA=1) . . & & v v v o v 4 e v s s e« .+ 5=29

EMU 16 - EVA-2 loses voice from MSFN (EVA-2
does not receive voice from EVA-1l) . . « « « « + « « & +» « +» 5=30

EMU 17 - EVA-2 loses voice from EVA-1 (EVA-2

has comm. with MSFN) . . . v ¢ ¢ « & ¢ « « o « & o o +« « » +« 5=32
EMU 18 - Loss of voice comm. with EVA-1, EVA-2,

or MSFN (two-man EVA) (comm. restoration procedure) . . . . 5-3k4
EMU 19 -~ EVA loses voice from IM . . . + + « « « + v & & + +« +« 5=35
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Symptom Page

EMU 20 - LM loses voice from EVA . . . . . . . . . . .« . . . . 5-37

EMU 21 - GT8168P/GT8268P PGA pressure <3.7 psid and i
apparently steady (no warning tone) . . . + « .+ . v+ + . . 5=39

EMU 22 - GT8168P/GT8268P PGA pressure >4,0 psid . . . . . . . 5-LD ;

EMU 23 - GT8182P/GT8282P PLSS O pressure abnormal
(no warning tone) . . . . . T .. S s

EMU 24 - GT8110P/GT8210P feedwater pressure <1.2 psia
(no warning tone) while using primary feedwater . . . . . . 5-h43

EMU 25 - GT8110P/GT8210P feedwater press. <1.2 psia (no

warning tone) while using auxiliary feedwater . . . . . . . 5-Lk
EMU 26 - GT815LT/GT8254T LCG H,0 temperature >50° F

(with diverter valve in MAX COOLING position and no

warning tone) .« v v v . 4 4 4 e e 4 4 4 e e e e e e e« . . 5=bs5

EMU 27 - GT8196T/GT8296T LCG HO0 4T >11° F (maximum
diverter valve position) . .“. . . . . . . . . . . .. .. . 5-L6

EMU 28 - GT8140C/GT82L0C PLSS battery current
>3.0 A (no warning tone) . . . . . . . v v v v v v e v e . . 547

EMU 29 - GT8lhOC/GT82hOC PLSS battery current
<2.3 A (nowarning tone) . . « v = + + + « 4 4 4 4 4 4« . . 5=49

EMU 30 - GT81L41iV/GT8241V PLSS battery voltage
<16.0 V dc (no warning tone) . . . . . . s e v e e s+ s+ . 5-51

MU 31 - GTB8170T/GT8270T O temperature <38° F
(no warning tone) . + « v v v v v 4 4 4 4 s 4 e e s s w « . 5-53

EMU 32 - GT8170T/GT8270T 02 temperature >SO° F and rlsing
(no warning tone) . . .. . . . . e e+ « . . 5=54
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SYMPTOM

PROCEDURE

REMARKS

EMU 1

EMERGENCY PROCEDURE

?

®

B B T et
Warning tone ON | Actuate regulates
and low vent | e IgﬁlgFFION R ® O;S at 3.7 t 0.3
fiow flag "P" - peid
(VENT-P) I Low vent flow @ Open
fiag CLEAR frwecnfonds purge valve A full OPS
| after 10 sec |YES to LOW FLOW will provide
a minimm
I NO L of 1.25 hours
operation at
L L Ib/br flow
S T L T T T X at 50° to BO° F
| inlet temperature
with purge valve
i | EVA PROCEDURE | itk purge vedve
Aztuating R
rarameter: | ._l‘_J _SJ po’ition
: | aT8LMOC/ FAN FAILED
Veat flow GT82LOC PLSS il R DEGRADED
<k.0 to 5.3 | battery cur- YES]
acfm for >5 sec rent >3.0 A
<2.3 A
Possible causes:l 8;81 P/ or
GT8270T O
a. Fan OFF or | 7 2
degraded | temp <38° F
t. Battery NO
degraded | f
¢ 7]
c. High PGA &P ._.J
| GT81L1V/ FAILING
d. Low vent | GT82L1v a1}  BATTERY
flow sensor PISS battery Y ES CAUSED FAN
failed on or voltage DEGRADATION
shifted set <16.0 V de
point N
I No
€. Fi"‘i’ :;‘ i r —— o o — T — ——— —_— —— — ————— —
striction in
PLSS vent POST-EVA PROCEDURE
loop |
I To step 8
I next page
-
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SYMPTOM

PROCEDURE

REMARKS

I
|
I
!
I
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
B
|
|
|
|
|
I

POST-EVA PRUCEDURE (Continued)

8]

@ Low vent {low sensor check

Repressurize IM
PLSS 0, - OFF

OPS 02 - OFF

Disconnect OPS and
purge valve :
Connect blue IM ECS and

red PCA gas connectors
Connect red IM ECS and 9
blue PGA gas connectors LOW VENT FLOW SENSOR

.
)
[
® Doff helmet and gloves
[ ]
[ ]
[ ]
® Activate ECS <30 sec SHIFTED SET POINT OR

Low vent flow flag "P" || FAILED CLQSED

NO

10

HIGH PGA AP, OR FAN PERFCR-
MANCE DEGRADED, OR SHIFT IN
LOW VENT FLOW SENSOR SET

POINT J
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SYMPTOM

PROCEDURE

REMARKS

EMU 2

Warning tone
ON and low

EMERGENCY PROCEDURE

D

2]

PGA pressure
flag "O"
(PRES - "0" )

Actuating
parameter:

PGA pressure
<3.25
+ 0.15 psid

Possible causes:
a. EMU leak

b. Low PGA
pressure sensor
failed ON

c. PL8S 02

regulator
shifted set
point or
failed closed

——— s e— — s Smm—— Se—— —— ou—— —— —

® Actuste
oPs

Low PGA
pressure flag

CLEAR

NO

al
LOW PGA

PRESSURE SENSOR
FAILED ON

;  EVA PROCEDURE

,3_] @ Verify PGA
pressure gage and

GT8168P/CT8263P
PGA pressure
>3.4 psia and
shut off OPS

Fommmm e

1

_J ® Verify PGA
pressure gage and
GT8168P/GT8268P.
PGA pressure
>3.10 psia

POST-EVA PROCEDURE |

H
® MU pressure
integrity check

® {PS 02 - OFF

@® PLSS O2 - OFF

Verify purge vlv - CLOSED

Integrity all right

YES

KO

To step 6
next page

To step T
next page

®

OPS regulated
at 3.7 ¢ 0.3 psia.

BASIC DATE
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SYMPTOM

PROCEDURE

REMARKS

e mmams  wEn e — A——— —— — —— — — — — — — — —— S———— t—— —— — — a— —— —— S— — ——— Vo— —— —— —— —

POST-EVA PROCEDURE (Continued)

Q

next puge

g 7] ¢ |
® PGA/PLSS Press. Dot Fss G,
il o
Integrity Check L4 DiaS quantity
. indicator
@ Disconnect OPS < gage YES
®PLSS O, - OX, zero
then OFF HO
Integrity all right 10[ lEI
YES
NO LEAK ® Recharge
BETWEEN PLSS 02
OPS SHUTOFF
9 | VLV. AND
® PGA Press. FGA
Integrity Check
® Connect ECS
to PGA
® Disconnect
PL3S Hoses
. 13
Integrity all right
YES LEAK
NO BETWEER
PLSS O
2
I CHUT-0OFF
i—J VALVE AND
PGA PGA.
LEAK
4
15| lll
DEGRALED PREGSURE @ Pressurize
REGULATOR 02 ventilaticn loop
@ RECORD GTB8168P/
GT826BP PGA PRESSURE @ Depress blue PLSR ras
. OR connector to vent PLSS
® CONRECT BLUE PLSS ®Release blue PL3S gas
GAS CONNECTOR TO connector
OPS PRESSURE REGU- ®PLSS O, - ON, then
LATOR CHECKOUT 2
@ STOWAGE PLATE . OFF after S min
PISS O, - ON ® Depress blue PLSS
. RECORD2 YES gas connector
GAGE PRESSURE -+ Verify PLSS O'_' flow
NO
o]
'@ Recharge
PL3S 02
”I PLLS O, - 1"' FLSS O,

H ‘e 2
quantity & PRESSURE REGU-
indicutor LATCR FATILED
shows recharge [NO " CLUCED

GT8182/GT8282
PLSS
21 ¥o| 0O, pressure YEY PUl
- shows recharge PLSS O2
PRI QUANTITY THDI-
XDUCER FAILED CATOR FAILEKD
p——®T0 step 36 -———-———]

To step 22
next page

©

It PLSS 0O, quantity
2
insufficient, per-
torm integrity
check with EGCS.
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SYMPTOM l PROCEDURE REMARKS
[ POST-EVA PROCEDURE (Continued)
22 2
| —-] YES -—310 Pressurize
0TB182P/GTB282P =+ 0, vent loop
I PLSS O, pressure
: ® PISS gas 25
|| R e S I |
be stowed in BETWEEN
stowage plates PISS O
| o ® PISS 0, - ON 2
i SKUTOFF
I - GT8182P/GTB282P VALVE AND
2_“_' PISS O, pressure lﬁi PISS 0,
I PLSS . SHUTOFF o decay after 3 e
REGULATOR
| VALVE minutes
NC
| :
| E3
@ PLSS/PGA
I pressure verifi-
cation
| @ PLSS 02 - OFF
l ® Connect blue
PLSS gas connector
I tc OPS regulator
pressure checkout
stowage plate 2
| @ PLSS 02 - ON _ﬂ
HIGH ('.)2
l Checkout gage ves|| USAGE OR
pressure —p~1 | UNLOCATED
l <k.6 psid LEAK
| NO
l .@ PRIMARY O,
PRESSURE REGU-
| LATOR REGULATING
HIGHER THAN PRV
I CRACKING
PRESSURE
PAGE 2-9
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SYMPTOM ! PROCEDURE REMARKS
MU | EMERGENCY PROCEDURE (0 Hovenent ot ene
l PLSS 0, quantity
2] o sctuate ovs indicator of
approximately
I If PGA press. ves one-half of one
Warning tone _lJ <3.7 psid division {or
OF and high If PGA press. >4.0 more) in 5
0, flow PGA psid minutes will
flag "O" - press gage YES ® PISS O, shutoff indicate high
{0 ;"0") <3.7 or 2 02 flow.
2 >4,0 psid valve - OFF
Q | !
Actuating I _3—] 4 J PLSS 02 PRESSURE
parameter: REGULATOR FAILURE
PL3S 02 YES
PLSS 02 flow quantity
>0.50 to l indicator 5
d i
0-65 1b/hr eoreasing e Attuate OPS
for 25 sec
| NO
_—————_-—-——‘_--__—___—-—-_'_———
| : EVA PROCEDURE
—————0_—-—‘-_.—————_————_———————-_——
Possible causes: _‘J
POST-EVA PROCEDURE
a EMU lesk | HIGH 02
b. Primary O
pressure 2 FLOW SENSOR
regulator I FATLED ON
regulating
higher than
PRV cracking
pressure
c. High O flow |
Sensor failed
- I
| [
* ® PMU Press.
I Integrity Check
@ Verify purge
l valve - CLOSED
@ OPS 02 - OFF
I ® PLSS 0,
supply - OFF
| Integrity all right YES
I NO
I To step 8 To step 13
l next page next page
BASIC DATE _MAY 1969 CHANGE DATE ___JUNE1971 PAGE 510
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SYMPTOM

PROCEDURE

REMARKS

POST-EVA PROCEDURE (Continued)

Q
B 9

@ PGA/PLSS
Pressure integrity

check LEAK

@ Disconnect OPS OPS SHEUTOFF
@ PLSS 0, - OF, VALVE AND
PGA
then OFF

Integrity all right

YES

NO
Y

ﬂl 11

@ PGA press.
integrity check

LEAK BETWEEN
HIGH 02 FLOW

@ Connect ECS SENSOR AND
to PGA PGA GAS

@ Disconnect ORRECTOR
PLSS hoses ¢ .

Integrity all right >

NO

i
|
I 12'] 13 Was
l GT8168P/

PGA GTB268P
LEAK PGA press.
<, 6 psid

NO

PRIMARY O2 PRESS.

REGULATOR REGULATING
HIGHER THARN PRV
CRACKING PRESS. AND

. PGA PRESS. GAGE
FAILED

@11’ PLSS 02 quan-

tity insufficlent,
perform integrity
check with ECS.

BASIC DATE
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SYMPTOM

PROCEDURE

REMARKS

EMU-4

Q

EVA PROCEDURE

¥

Feedwater pres-
sure <1.L45
t+ 0.25 psia

Possible causes:

a, Sublimator
breakthrough

b. H20 separstor

VALVE CLOSED

Warning tone _lJ 2 |g7B110P/GTB210H 3
and low feed- Is primary jyec Teedwater pressurgy.. GTO154/GTR25LT
water pressure H2O shutoff <1.2 psia, and Lo 1CC H.C “emp
fleg "A" (H,O- GT8170T/GIZTOT 2
2 and rellef 0, temp »50° F #50° F and

"a") while valve open 2 rising vES
using primary and rising G’I‘8196T/GT8296T-T
feedwat b
eedwater *NO ‘NO LCG HQO AT

1 <5° F and de-

PRIMARY __5_l creasing (H,0
Actuating H20 SHUTOFF LOW FEEDWATER diverter in
parameter: AND RELIEF PRESSURE SWITCH MAX. COOLING)

FAILED

I
|
I
I
|
I
I
|
I
I
I
I
I
I
I
I
I
I
I
I
|

T

® H20 diverter
valve - MIN.

@ Primary Hzo
shutoff and
relief valve -
OPEN

Q.
]

l,m'

SUBLIMATCR
EREAKTHROUGH

-

0

Actuation of the
OPS and opening
of the purge valve
to HIGH flow mey
also be used if
BSLSS 1is not
carried. If PLSS
0,, valve remains
o%en during
purge mode,

POS consummables
may be'depleted.’

®

It is
assumed
that normal
feedwater
depletion
has not
oceurred.

®

blocked (Wait 4 min or
until flag clears .
® Subl The heat load should
¢. Depleted pri- pefore changing restzrtmator be malntained during
mary feed- diverter valve the first 5 minutes
ter reser- iti
::i:' r position) ® Primary H,0 since the objective
. is to dry out the
shutoff and relief] sublimator
d. Blocksgs valve - CLOSED ’
at primary [ ] H20 diverter
feedwater valve MAY. \
bladd I - MAR
Ou‘}cs’t" ® After 5 min 9
| H,0 diverter If additional
valve - MIN. cooling is required
e, Feedwater Primary H,O ® H, 0O diverter
L Ty Hy 2 .
gz::‘s)\;re shutoff and valve - MIN.
failed on ‘ relief valve - @ Auxiliary hEO
OPEN shutoff and relief
f. Primary H,O | ] valve - OPEN
2 Low feedwater (wait 4 min or
shutoff and | pressure flag until flag clears
relief valve ) CLEAR after k& min before changing
. closed | diverter valve
position)
I Cooling improved or
I o low feedwater pressure
YES]| ri1ag CLEAR within
I L min
l )
I O]
@ If additional
. cooling 1s required,
| To step 12 activate BSLSS
| . next page
r-----:-----------------------
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SYMPTOM PROCEDURE REMARKS

POST-EVA PROCEDURE

11 12

BLOCKAGE ® Pressurize
AT PRIMARY backside of
FEEDWATER feedweter blad-
BLADDER der from O
OUTLET . ' vent loop

@ Connect IM

A waste management
system to PLSS
primary vent
connector

@ Close auxiliary
HQO shutoff and

relief valve

® Hoses
disconnected
from PGA

@& PISS O2 - ON

Feedwater expelled
YES through primary
feedwater vent
connector

NO

13

® Connect LM
waste mgmt. system
to drain connector

FEEDWATER . 2
RESERVOIR YES 0, expelled

DEPLETED
from H20 drain

connector

NO

15

WATER
SEPARATOR
BLOCKED
A —

|

I

| 7

l '_] FRIMARY Drain H,O or

BASIC DATE ___ May 1969 CHANGE DATE ___JUNE 1971 PAGE 13
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SYMPTOM | PROCEDURE REMARKS
EMU-5
I EVA PROCEDURE @
Warning tone I 1 2
and low feed- Is Is ® If
: ional
vater pressure | primary YES auxiliary H,0 fypg additiona Actuation
flog "A" (H,0- [Lyt 0 shutorr > shubtoff and | Cooling is SF the OPS
"A") while I and relief geiief valve :i?:i;:i and orening
;i:lcrixgiary valve open 3 BSLSS of the purge
I valve to HIGH
feedwater NO KO flow mey also
I 4 A be used if
BSISS is not
22;:;325 I b 5 I carried. If
PRIMARY AUXILIARY PLSS 0, valve
Feedwater I H,0 SHUTOFF 1,0 SHUTOFF remains open
pressure AND RELIEF AND RELIEF during purge
<145 VALVE CLOSED VALVE CLOSED zode, POS
+0.25 psia I consumables
may dbe
Possible causes:l ! ! depleted.
a. Sublimator I I3 The heat
breskthrough [ HQO diverter valve - load should
be maintained
. COCLING m
b. Depleted I MIK. C during the
Prl‘?ili'y and I ® Primary and auxiliary H,0 first 5 minutes
auxi
feedwa::yx. shutoff and relief valves - since the
reservoirs l OPEN (wait 4 min or until cbjective is
flag clears tefore changing to dry out
c. Blockage I diverter valve position) the sublimatoer.
between feed- o .

A sublimator
wa;er bla.dderl @ restart may be
and pressure \ attempted prior
Xducer I 7 l A to geing to

5 B
@ Sublimator ._l GT8110P/ step 12
d. Feedwater l restart a - GT8210P {precedure for
pressure SUBLIMATOR tart 1 i
sensor - BREAKTHROUGK feedwater restart 1s given
failed on l ® Primary pressure in step T, this
H20 shutofl 1 <1.2 psia page).
e, Primary H.O | and rclief and
e valve - CLOSED N CTBL60T/
puors || @i fuverter | ] et
ief valve o Py
CLOSED valve - MAX. T8 (!:Talﬁh‘/ ‘YES 2
| | coorrne GT8254T temp > 50° F
f. Auxiliary H.0 ® After 5 min, LCG 1120 and rising
2 l H O diverter tenp
shutoff and 2 >50° F and N
relief valve valve - MIK. rising NO
CLOSED I COOLING CT8196T/
® Primary H20 0T8296T
g. Water I shutoff and LCGC H. O AT
3e relief{ valve - 2
parator 50 p 4
blocked OPEN an
decreasing
Low feedwater (k0 diverter
I pressure flag in MAX.
CLEAR after COOLING )
I 4 minutes
l : YES
L-------------II--------------
| POST- EVA PROCEDURE
| Y
' To step 12 To step 11
I next pege next page
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SYMPTOMJ PROCEDURE REMARKS
| POST-EVA PROCEDURE
| ([ 2]
LOW ® Pressurize backside
. of feedwater bladder from
I FEEDVATER 0, vent loop
PRESSURE 2
I SWI?ECH ® Connect IM weste
FAILED management system to PLSS
l auxiliary feedwater vent
connector
| ® Hoses disconnected
from PGA
| 1_3] ® PISS O, - OF
BLOCKAGE
BETWEEN YES Feedwater expelled
l BLADDEK - through auxiliary
AND feedwater vent connector
| FEEDWATER
o PRESSURE NO
| XDUCER
¥
| ] 2]
®Connect
I BOTH IM waste
FEEDWATER management
| RESERVOIRS system
DEPLETED to PLSS }{20
| drain
connector
| “ Drain H_O
l 2
or 04
2
I YES expelled from
PLSS H20 drain
| connector
l )
| 4
6]
' WATER
SEPARATOR
| BLOCKED
BASIC DATE _MAY 1969 CHANGE DATE __JUNE 1971 _PAGE >V
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PROCEDURE

REMARKS

EMU - 6

SYMPTOM I
I
l
|
|

EMERGENCY PROCEDURE

®

Mcvement of

L B
Warning tone Go to the PLSS O,
with all warn- PGA pressure ~ step 5, quantity
ing flags gage <3.40 18 EMU-2, indicater of
CLEAR psid page 5-T approximate ly
l one-half of
’NO { one division
Actuating I 3 ; 3 (or more) in
parsmeters: _l ._‘i_! J S minutes
@ After tone b te OPS will indicate
Vent flow l goes off, ® Actuate high 0, flow.
<W.0 to 5.3 change posi- LOW PGA PRES-
acfm for l tion of mode SURE FLAG
>5 sec select switch FAILED CLEAR
. I moment arily
PGA pressure
<3,10 to 3.50 I Tone on
psia ‘NO [ y=s
PLSS 0, flow l ‘
2 P 6 _7an fan OFF
20,50 to 0.65 I >5 sec, then
1b/hr for oN
>5 sec I TEMPORARY TONE
ACTIVATION Low vent flow lhl
+ flag "P" Go to
Feedwater I (vent-"P") stegp 7,
pressure 3 oMU 3
<1.20 to 1.70 while fan is off =
T e 5-10
psia YES = peg
l O I (P
A
.il oW 9] ovserve
Possible causes: l VENT PLOW PISS O, 13
T -
a. Tone failure ' FLAG FAILED gugx;tity .!\céggte
CLEAR ndicator
b. Low vent flow l for indica-
tion of hign
:. High PISS 0, { 0, flow T
flow l E] ® Actuate High O
OPS ig > YES __l ~
1<} HIGH 0, FLOW
d. Low feedwater I ® Open purge flow indicated [0 2
pressure I vlv to LOW ¥ FLAG FAILED
CLEAR
e. Low PGA pres-
sure I !
I 11
Go to
I step b, EMU 1
' rage 5-5
L------—----------------------
Y
| eva PROCEDURE ] <]
' Is the
YET EMU
' Primary el oper-
H20 shutoff and ating
: on auX- |y
I re}le!‘ valve - liary YLS
OFEN feed—
l water
l 0 %O
To step 17 Go to step 18
| next page next page
I Go to
step 24
l next page
BASIC DATE____M¥1%9  CcHANGE DATE JUNE 1971 PAGE 516




CSD-A-789.(2) I
'APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EVA PROCEDURE (Continued)

®

H_I LO¥ FEED- 18 _ﬂ Actuation gr
cr8110p/6T8210F  |YES FEEDHATER E‘;Zni’,}’i of the
gﬁRFiIRElgiURE feedwster pressure[ ]| PRESS. FLAG purge valve to
CLEAR <1.2 psia, and FATLED CLEAR HIGH flow may
GT8170T/GT8270T O, also be used
temp >50° F and if BSISS is
rising not carried.
If PISS O,
- NO valve re-
1 mains open
! node. PG5 co
2 E-I WARNING El :‘umil:yles mcon-
8y be
- TONE FAILED Go to step 3, depleted.
[} HZO diverter (CAME ON EYU X, page 5-12
valve - MIN. WHEN THERE
® Open primary WAS NO CAUSE)
H20 shutoff and
relief valve
® Wait L min 4

before changing

H2O diverter

valve position

NO
l 2] &l
23 LOW FEED- Auxiliary i
NO YES GT8110P/GT8210P
WATER PRESSURE HZO shutoff and .
FLAG FAILED Lef val ) feedwater press.
CLEAR relief valve - <1.2 psia and
OPEN GTBITOT/GTB260T 0,
) rising
25| 26| FEED- ¥E5
e HO
. 2 WATER
diverter PRESSURE <
valve - MIN. FLAG
@ Open auxil- FATLED ’
iary H20 shut- CLEAR
off and relief
valve @
® Wait k min Y
before changing ﬁl
® If
00 diverter additional
valve position cooling is
required,
activate
BSLSS
Y
- EJ Go to
step 10,
EMU 5,
page 5-1%

|
]
I
I
I
I
|
|
I
I
I
I
|
|
I
I
I
I
I
. I
i l temp >50° F and
I
I
I
I
I
I
I
I
I
|
|
I
I
I
|
I
I
I
1

BASIC DATE __MAY 1969 CHANGE DATE JUNE 1971 PAGE -7




CSD-A-789-(2) I
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM ! PROCEDURE REMARKS
—_— i EMERGENCY PROCEDURE
) | ©
| PLSS 0, pressure
PGA pressure _l‘_l regulator regulates
gage <3.7 psid |ejese—d g Actuste the the PGA to 3.7 psid
and apparently OPS minimem 1f flow is
stable and 0.07 to 0.7 1b/hr.
Does PGA .
everything else pressure gage
normal resgond YES
NO
Possible causes; ‘
a. Gage shift or
failure i.l
b. PISS 0 l PGA
2 PRESSURE
regulator GAGE
shift/ | FAILED
degraded
| == e | S
| ) EVA PROCEDURE
3] |
I Verify GT8168p/
GT8268F PGA .| @ Turn off
l pressure 0Ps
>3.7 psid
| -]
PLSS O2
l REGULATOR
SHIFTED
l SET PCINT
BASIC DATE___May 1969 cHANGE DATE _ JUNELITI PAGES18




CSD-A-789-(2) I
APOLLO OPERATIONS HANDBOOK-EMU

@ Recharge
PLSS 02

6 [ 1 I. Recharge
P1SS ©

9
GT8182P/

2

GT82B2P PLSS

YES 02 pressure

shows recharge

jtle]

SYMPTOM l PROCEDURE REMARKS
|
as | EMERGENCY PROCEDURE
l i i 1600 Btu/hr
1 2 |@ Actuate metabolic
I QP8 load plus
PLSS C)2 PGA pressure 1f PGA allowable
<3,7 or >L.0 . EMU lenkage
q“:‘;ti:ir psid or high ES §$S:§r$ consumes APProx-
indice 0, flow : {mately 0.25 1b/
abnormal 2 psid or br O
reading flag "0" HIGH O, =N
flow Without makeup
FLAG "O" PLSS O 0y this will
NO 2
If PGA . _ reduce PGA
causes: >4,0 psid 3 pela in
@®'FLSS 0, a) ximately
> ppro
a. PLSS 02 l valve - OFF 3 minutes.
quantity o o  ———— — — A (= i P P T T T S T S T e e o
ingtoator | EVA PROCEDURE -
aile __’ Go to step 5,
b. PLSS O2 | iJ EMU 2, page 5-T
eepre l 6T8182P/GTE282P @
ucer
failed agree with PLSS O2
. quantity indicator YES OPS regulates
c. PL35 Q. regu- at 3.7 + 0.3 psid.
lator
regulating
out of spec I NO
T e ] B eimpireterrieir
. High 0, usage { POST-EVA PROCEDURE

BASIC DATE

| _B_.l .52] 5T8182P/
PLSS 0, YES cr6282p PRESSURE XDUCER
, PLSS 0, FAILED
quantity KO .
| indicator pressure (COMMON XDUCER)
shows re- gshows
| charge recharge
¥ o0 y ¥E5
I 13 . _1_51 ]
PLSS 0, @ PILSS O
PLSS O, QUANTITY 2
UANTITY INDIH e shutoff valve -
ATOR FAILED INDICATOR WAS e
I IN ERROR >
| 14 GTB182P/ i] 6781828/
GT8282P PLSS
| GT8282P PLSS O
0, PRESSURE P 2
pressure or
FAILED PLSS O2 quan-
tity indicator
I vES stable after
18[ = 50 minutes
l LEAK W0
BETWEEN PLSS il
I 0, SHUTOFF —
VALVE ANT 16 LEAK
' HIGH 02 FLOW UPSTREAM OF
SENSOR PLSS O, SHUTOFF
I , ) VALVE
May 1969  cHanGE DATE JNETL  pAGESN .




CSD-A.789-(2) I
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMU 9 EMERGENCY PROCEDURE

] : ]

PLES 02 pressure

PGA pressure

High 02 flow

@& Actuate OPS

PLSS 02 PRESS.

gage
>4,0 psid

Possible causes: I

a. Regulator
fails open
or shifts l
set point

b. PGA pressure I
gage fails

flag ngw
(after 5 sec) YES
or PLSS O
quantity
indicator
decreasing

2

-—— En e anf oI D S —. ——

® Close PLSS

C!2 shutoff

valve if
possible

EVA PROCEDURE

REGULATOR FAILED
OPEN OR SHIFTED
SET POINT

NO@
O

Does GTB8168P/GTB268P
PGA press. sgree with
PGA press. gage

5]

YES

SHIFT IN PLSS 02
REGULATED PRESSURE

NO

|

¢ i ¢ °
|
|

regulator regu-
lates to 4.0 psid
maximum to PGA.

GA pressure reliefl
valve cracks at
5.0 to 5.75 psiad.

®

If additional mobil-

ity 18 needed,
open purge valve
to reduce PGA
presgsure to

»>3,L psid.

l...____ i

POST-EVA PROCEDURE
1

.§J0 Connect blue PLSS
gas connector to
OPS regulator
checkout stowage
plate

7]
GTB168P/GTB268P
PGA PRESS, FAILED

Does OPS gage agree

®

An additional
indication of
high PGA pressure
would be reduced
PGA mobility.

|
|
|
gEE
I 8]
I PGA PRESS.
| GAGE FAILED
|
|
|
|
|
|
|
|
| |
|
|
|
|
l
BASIC DATE____May 1969  cyaNGE DATE __JUNEWIT! PAGES:20




CSD-A-789-(2) I
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM ! PROCEDURE REMARKS
EMU 10 | EMERGENCY PROCEDURE
' —]J ACTUATION of OPS
Receiving YES and opening of
Loss of pump T’“ sidetone ™ purge valve to
noise ) KIGH FLOW may
NO also be used if
BSLSS is not carried.
If PLSS 0, shutoff
. valve T ins
Possible causes: i] open during
® Actuste OPS purge valve
a, Pump switch and purge valve- operation, POS
CFF LOW FLOW and consumables
activate BSLSS may be depleted.
b, Power failure
. Open Ry 1 EVA PROCEDURE
connection
, . 3] 5] 6
d. Pump failure GTS}bOC/ TOMP MOTOR
Pump switch = G’;Bshoc YEe || FAILED
N E‘*ﬁ;ezft‘“"y {GPEN CIRCUIT)
<1.9 A
NG NO
oYY ;
4 I _T_I __5_I ® If additional
PUMP SWITCHED PUMP SEIZED || |cooling is required
OFF OR SLOWED activate BSLSS
—— i ———————— T ———— T ——— —— e ———
POST-EVA PROCEDURE

Is RCU comnection . IS5 a1y POWER FAILED
properly mated

NO

Y

1
+d

OPEN RCU CONNECTION

|
|
'_
I
I
|
|
|
|
|
Ja :
I
|
|
|
|
|
|
|
I
|
|
|
|
|
|
I

BASIC DATE ___May 1969 CHANGE DATE ____JUNE 1971 PAGE 5-21




CSD-A-789

-(2) I

APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM

restriction

c. Gas in trans—l
port water
line l

d. Primary water'
shutcff end
relief valve
closed

e. Auxiliary l

water shutoff
and reliefl

valve

closed l
f. Water I

separator

blocked l

g. Depleted
primary
feedwatdr |
TEServoir

auxiliary
feedwater
reservoir I

Depleted I

i. Blockage
between
biladder
and
sutlimator

ko)

[ 7]e 10
diverter valve-
MIN.

® Cpen HQO
shutorf and
reljef valve
that inadver-
tently was

closad

Wait 4 minutes
before changing
H20 diverter

valve positicn

3 |

O!

Cooling improvel

I PROCEDURE REMARKS
EMU 1! | EMERGENCY PROCEDURE @
Inadequate ) ll ® Verify H20 2 ] Is the 3 I Is auxiliary] Actuation of the gas
cooling of - . trap must be per-
crewman diverter valve - EMU cperstling yES | H,0 stutoff and formed by another
(no werning I MAX. on auxiiiary P relief valve open) | crewman.
tone, no 7 ® Verily pump feedwater
warning flag) l switch - ON
KO TS no
. I Y Q \
Possible causes:
I 4 I Is primary 5 I. Actuate
&, Thermal leak H, 0 shutoff
t for
I E‘d lief s:’: rap for 5 Actuation of the OPFS
b. Pump degrada- anl 1:e € and cpening of the
tion or flow I valve open YES purge valve to HIGH

within 3 minutes

NO

<]
GAS IN

TRANSFCRT
WATER LINE

8 Io If additional

cooling is required,

activate BSLS3

=

LOw

FEEDWATER
PRESS. SWITCH
FAILrD

hom——————

€VA PROCEDURE

.BI ovmgm/cmz%ﬂ

_liI COOLANT FLOW

MAX. COOLING)

|
I
|
|
|
I
I
|
I
I
I
I
|
I
1

e

To step 20
next pege

LCG i,0 AT >11° F  YiS| RATE <3.5 LE/MIW 236;05
A g UE TO DEGRADED > S ’
and GTBIST/GTEL5LT g,{‘,f Cr POV EMU 10,
oLl 2 FLOW J 19,
LCG B0 temp <A3° F RESTRICTICK psge 5-21
19
1
13 1L| 13I .
GTBL70T/GTBZTOT | LOW FEED-
Sl GT8110F/GT6210 = )
0, temp >20° F, -.It‘eedweter pressure = fﬁ?};ﬁl"RESSURE
TH196T /GTE296T <1.2 psia SWITCh FAILED
LCG H, G AT <5° F,
2 - NO
and GT81SWT/GY625LT
LCG 1,0 temp *50° F 4
2 20
(hQO diverter in l(‘I FEEDWATEF i’(l Is the

PEZSSURE SENCOK
FATILED

EMU crerating
on auxiliary
fecuwuter

R’] Go to

step 12, EMJ 5
Page 5-15

NO
/

Go to

1y

step 9, MU b,
yage 5-12

flow may also be used
if BSL3S is not

carried. If PLSS O2

shutoff valve remains
open during purge
mode, POS consumables
may be depleted.

®

As an additional
indication of a
degraded pump, the
battery current
may exceed 3.0 A.

BASIC DATE _MAY 1969

CHANGE DATE

JUNE 1971

PAGE -2




APOLLO OPERATIONS HANDBOOK-EMU

CSD-A.789.(2) IT

SYMPTOM

PROCEDURE

REMARKS

e e e e e e e e e e e v o e e — Sw— S — S S S T — —— — —— d—— ——— v— S—— ———-  ——— — — — — ]

EVA PROCEDURE (Continued)

B

EXCESSIVE
THERMAL LEAK
INTO EMU

B

position, latch
and interface
collar, and adjust
as required

@ Check LEVA

Cooling improved’

YLES

NO

LEVA
HEAT LEAK

E—l

B
INSULATICN
HEAT LEAK

BASIC DATE

MAY 1969

CHANGE DATE

JUNE 1971

PAGE 5-23




CSD-A.789-(2) I
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM ll PROCEDURE REMARKS
emurz | EVA PROCEDURE
EVA-1 loses l _1J 2 l i‘
i f
MSFY (see. Does EVA-2 re- Does EVA-1 | @ set Va1
" celve voice YES have side- YES mode sel. SW.
Additional wpn
conditions" from MSFN tone . g:t VA2
below) | NO N0 mode sel.
& SW at "A"
Additional l il 5
conditions:
1M OR MSFN ® EVA-1 set 6
1. Dual EVA FATLED RCU "A" _]
volume con-

2. EVA-]1 has l trol to max. ] Does EVA-2
voice from vgs) receive
EVA-2 voice from

l Comm. restored EVA-1
‘ YES
NO
| [
Possible causes:
EVA-1 "A" 8

a. LM or MSFN | VOLUME CONTROL

failed TURNED TOO LOW EVA-1 R/T RELAY
- K-1 FAILED OPEN

b. EVA-1 "A IN BOTH MODES,
volume con- OR TRIPLEXER "A"
trol turned | SECTION FAILED
too low

¢. EVA-1 R/T
relay K-1
falled
closed in | £l
b

ackup mode SVA-1 R/T RE-
. " LAY K-1 FAIL-

4. Triplexer _A I ¥ CLOSED IN
section failed MODE "B" . OR

bt »

e. EVA-1 "A" re- ' - A" RECEIVER
celver RF RF SECTION
section failedl FAILED

£. EVA-1 tri-
plexer "A"
section, "A"
receiver, or
R/T relay K-1 |-———————.———————- — . ————— —— —— ——
fetled open 1l POST-EVA PROCEDURE
both modes I . !

g EVA-1 "A" re- _EI
ceiver audic
section failed L4 S‘;:g gﬁ‘; RCU

W -

h. Receiver "A" l
RCU volume "o
control failed EVA-1 receive on RECEIVER "A

l "A" receiver Tes 1| BCY_VOLUME

CCNTROL FAILED
l NO
A
EVA-1 "A" RECEIVER
l FATLED
May 1969 5-24
BASIC DATE y CHANGE DATE JUNE 1971 PAGE

-l



CSD-A-789.(2) IIL

APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM ! PROCEDURE REMARKS
emu-13 | EVA PROCEDURE
EVA-1 loses 1
;g%‘ﬁe(from
S see D -
“Additional PP
conditions™ YES
below)
I NO
2 3 '
Additional ‘ s _
conditions: @EVA-1 set mode RCU MODE SELECTOR
sel. SW. in "A DUAL CONTACT "A"
| position WAFER FAILED
1. Dual EVA Comm, restored
with MEFN
2. EVA-1 does | o 1ES =
not receive ‘
voice from L I 5 I
EVA-2
® EVA-1 set mode @ EVA-1 mcde sel, SW.
sel, SW. in in pos. "B"
position "B" ® EVA-2 mode sel. SW.
in pos. “a"
Does EVA-1 hear ’ —
Possible causes: sidetone “Jyrs
NO
a. Comm. |
carrier 6 T
i
alled | @ DVA-1 PLSS
b. RCU mode fan - OFF RCU MODE SELECTOR "A"
selector "A" >3 sec WAFER FAILED :
section l
failed EVA-1 hear
warning tore YES
c. RCU cable I
failed NC
d. Primary I
dual comm.
regulator 8 9
failed I
EVA-1 low
e. PLSS electri~ vent flow RCU J-3
cal umbilieal flag "P" PIN 8
failed while fan FAILED
| is OFF
f. Antenns or
triplexer NO
common port
failed YES
- - ————_-_——————-—---l-———-———
& ‘;;?12? ° To step 16 To step 13 To step 18
I next page next page next psge
BASIC DATE ___May 1969 CHANGE DATE _ JUNE 1971 PAGE B




CSD-A-789-(2) 10
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM ! PROCEDURE REMARKS
I POST-EVA PROCEDURE
]
I ®,Swap EVA-1
comm. carrier
| with EVA-2
Comm. YES ]
restored EVA-1 COMM.
| XO CARRIER FAILED
| ]
SUIT ELECTRICAL @ Swap EVA-1
HARNESS FAILED RCU with
EVA-2
I Comm. re- 1k
storegwin node YES RCU MODE SE-
sel. BW. LECTOR DUAL
pos. "AT, TAR'S CONTACT "A"
pod B WAFER FAILED
‘ NO -
| s
PRIMARY DUAL/
COMM. REGU-
' ‘ LATOR FAILED
|| =
l 'gﬁ;;t to PLSS ELEC-
TRICAL
IM electrical
umbilical UMBILICAL
I FAILED
Comm. restored
| I
| 5]
I @ Swap EVA-1
OPS with 1
| FvA-2 1]
EVA-1 ANTENNA
Coan. YES OR CABLE FAILED
restored
; :
' 20
I EVA-1 TRIPLFX-
ER COMMON PORT
l FAILED
pAsic DATE___May 1969  chHaNGE DATE JUNE 1971 PAGE_ 526




e

CSD-A-789-(2) T

APOLLO OPERATIONS HANDBOOK-EMU

EVA-2 (see "Ad-
ditional condi-
tions" below)

B/C volume to
MAX .

Comm. restored

Additional
conditions:

1. EVA-1 hss
voice from
MSFM

2. Dual EVA

Possible
causes:

a. EVA-1 B/C
volume con-

trol set too
low

b. EVA-1 "B"
receiver
audio
section
failed

c., EVA-2 PTT
switch was
OFF

d. EVA-2 R/T
relay K-2
failed
closed in
"A" position

e, FM link
feiled

. Audic sec-
tion of
signal
processor
Tailed

(Continued on
next page)

|
|
|
|
|
I
|
|
|
|
|
|

I
|
|
|
I

|
|
|
L
|
|
I
I
|
I
I
|
|
I

NO

VOLUME CONTROL WAS
TURNED TOO LOW

B

Does MSFN hear
EVA-2 and re-

ceive ™ from

EVA-2

B

EVA-1 "B"
RCVR. AUDIC
SECTION FAILED

NO

5 |

¢ |

\

Does MSFN re- ® EVA-2 switch EVA-2 PTT
ceive ™ but YES PTT OFF/MAIN SWITCH WAS
no voice from OFF
EVA-2 Comm. restored >
YES
NO NO
o] B
@ EVA-2 mode sel. ® EVA-2 go to
SW. - pos. "B" MOM from MAIN.
YES YES
Comm. restored P~ Comn. restored
NO NO
lOI
EVA-2 R/T RE-
LAY K-2 FAILED
CLOSEC IN "A"
L POSITION
lll
FM LINK -
FAILED

A

SYMPTOM PROCEDURE REMARKS
EMU 14 EVA PROCEDURE

EVA-1 loses 1 ﬂ

voice from ° EVA-1 set RCU

BASIC DATE

May 1969

CHANGE DATE

Tco step 15 To step 12
next page next page
JUNE 1971

PAGE_3-2T




CSD-A-789-(2) I
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM I[ PROCEDURE REMARKS
l POST-EVA PROCEDURE
l K
Possible causes: |
{continued} l Ej _E’
® Swap EVA-2 MATN CONTACTS
& Tgﬁifé“ééu RCU with OF PTT SWITCH
failed l EVA-1 IN EVA-2 RCU
c FAILED
O .
h. PIT circuit l restored YES
in EVA-2
PLSS failed NO
i. EVA-2 comm. I
carrier 14 i‘
failed = -
l PRIMARY VOX b Svep E‘c’irf
CIRCUIT IN .gomm.
EVA-2 PLSS . g:"g"it" e
l FAILED I \=
- EVA-2 COMM.
| o red = CARRIER FAILED
l NO
| 1]
AUDIO SECTION
I OF SIGNAL
PROCESSOR
| FATLED
5-28
sasic DATE M3y 1969 cHaNGE DATE __JUNELT PAGE
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CSD-A-789-(2) I

APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM ! PROCEDURE REMARKS
EMU 15 II EVA PROCEDURE
1] 2] 3]
EVA-2 loses | Does EVA-1 re- O[EVA-2 set EVA-2 "A" VOL-
;’é;ﬁe (ﬁfi'"--m ceive voice —»| RCU "A" vol- UME CORTROL
° = 1
ditional ccn- I from MSFN YES l;xzeM:;r.xtro TURRED TOO LOW
ditions" below)
I Comm. restored
YES
NO NO
Additional l
conditions:
o 5 |
l LM OR MSFN @® EVA-2 set
1. Dual EVA FAILED mode sel. SW.
I at "A'"
2., EVA-2 re-
ceives voice
Does EVA-2
from EVA-1 l have sldetone
YES
Possitle causes: | NO
a, "A" volume -
control i_’
turned too
low or failed ® EVA-2 set
_6_, mode sel.
b. IM or MSFN SW at "B"
failed EVA-2 "A" RE- EVA-1 set
CEIVER RF SEC- mode sel.
c. EVA-2 "A" re- TION FATLED SW. at "A"
ceiver RF
sec;ion l EVA-1 has comm.
failed -
YES with EVA-2
d. EVA-2 "A" l NO
section tri-
plexer failedl
e. EVA-2 "A" I EVA-2 "A" SEC-
receiver
failed gi?gE;I)'RIPLEXER
N SO
I POST EVA PROCEDURE
I y
o] 10]
I ® Swap EVA-1 RCU with EVA-2 RCU "aA"
EVA-2 E VOLUME CIRCUIT
FAILED
EVA-2 comm, with MSFN
restored YES
| w
I EVA-2 "A" RE-
CEIVER FAILED
May 1969 - .
BASIC DATE ay 196 CHANGE DATE ____JUNE 1971 PAGE>D




CSD-A-789-(2) LU

APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM ! PROCEDURE REMARKS
EMU TG | EVA PROCEDURE
B
EVA-2 loses I
voice from D EVA-1 h
MSFN (see "Ad- s?:tone e S
ditional condi- I ¥
tions" below)
Additional I NO
conditions:
1.
ma | =] l
2, EVA-2 does ® EVA-2 set mode RCU MODE SEL.
not receive l sel. SW. in DUAL CONTACT
voice from "A" position "A" WAFER
EVA-
1 ‘ MSFN comm. FAILED
Possible causes: restored YES
XNQ
a. RCU mode I
selector
duel contact _h_J 5
failed
@ EVA-2 set ® EVA-2 mode
b. RCU mode mode sel. SW. sel. SW. L
selector to "B" to "B"
switch "A" Toes EVA2 @ EVA-1 rode sel.
i = SW. to "A"
vafer failed | hear sidetone |[YES °
e, RCU P-3 pin 8 NO
failed I
(Continued on iJ 7 “
next page) I
A Eo’g,g'f Fan RCU MODE SEL.
SN“‘: SW. "A" WAFER
then FATLED
EVA-2 hear
| warning tone YES
NO
| »
I 5 | 2
EVAZEfiC’" I ecup-3 PIv 8
ven ow NG FAILED
warning
flag "p"” -
| =
R I N B
' ]
To step 10 To step 17 To step 12
‘ next page next page next page
BASIC DATE ___May 1969 CHANGE DATE ____JUNE19TL PAGE_5-%




CsSD-A.789-(2) I
' APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM

PROCEDURE

REMARKS

d. PLSS elec-
trical umbil-
ical failed

e. EVA-2 comm.
carrier
failed

f. EVA-2 tri-
plexer failed

g. EVA-2 suit
electrical
harness
failed

h. RCU mode
selector
switeh dual
and primaery
contact "A"
wafer failed

i. Primary/dual
comm. reg-
ulator failed

J. EVA-2 antenna
or cable
failed

e C— —— — — — — — — — S— — — — — —— —— —— — — — ——— — — A S - — SE— S— —— t—

POST-EVA PROCEDURE

10 11 12
® EVA-2 @[EVA-2 swap
connect to IM PLSS ELEC~ OPS with EVA-1
umbilical TRICAL UMBIL-
ICAL FAILED
MSFN comm. all Comm. restored
right Y
NO No
y
23] 1| 15]
® EVA-2 swap
comm. carrier EVA-2 COMM. EVA-2 TRI-
with EVA-1 CARRIER FAILED PLEXER FATLED
MSFN comm.
all right YES
NO
16 17 E.'
FVA-2 swap
RCU MODE SEL.
EVA~2 SUIT RCU with EVA-1 SW. DUAL AND
ELECTRICAL
PRIMARY CON-
HARNESS FAILED TACT "A" WAFER
Comm. mll right
in "A" and "aR"[ YES FAILED

o
Bj =
PRIMARY/DUAL EVA-2 ANTENNA
COMM. REGU- OR CABLE FAILED
LATOR FATLED
) — |

BASIC DATE

May 1969

CHANGE DATE

JUNE 1971
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CSD-A-789-(21 I
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM ! PROCEDURE REMARKS
EMU 17 i EVA PROCEDURE
EVA-2 loses ﬂ il
voice from @ EVA-2
EVA-1 (see set ROU B/C VOLUME
"Additionsal volume to CONTROL WAS
conditions” MAX. TURNED TOO LOW
belov) Comm.
| restored YES
Additional NO
conditicns: I
1. Dual EVA 3] 4 ] 5]
- ® EVA-2 set
: Eggmz :?:h I Does MSFR have mode sel. EVA-2
MSF’N. comm. from SW. to "A" ""B" RECEIVER
l EVA-1 T | ® EVA-L set FATLED
Possible cauces: mode se:‘.'..
l SW. to "B"
a. EVA-2 B/C EVA-2/EVA-]1
volume con- I §O comm. all
trol turn- right YES
ed too low INO
b. EVA-2 "B" I : Y
receiver
failed l 6 ﬂ ,i]
® FVA-1
¢. EVA-1 RCU PTT ensure that EVA-1 EVA-2
switch I RCU PIT RCU PTT SW. "B" SECTION
turned OFF switeh is ACCIDENTALLY TRIPLEXER OR
in MAIN K-2 RELAY
& EVA-2 "B" I o SET TO OFF K LAY -
section tri-~ POSITION
TION FAILED
plexer or K-2 ' EVA-2/EVA-1
relay antenna comm. restored
section failed — YES
I NO
(Continued on
next pege)
| & 1]
@ EVA-1 set
‘RCU PTT EVA-1 VOX
I switch to CIRCUIT OR
MOM position RCU PTT SWITCH
I VOX SECTION
FAILED
I EVA-2/EVA-1
comm. restored vEs |4
l NO
—— - — — —— - A S A T I W W TS S S ———
r POST EVA PROCEDURE
| ]
&) 12
I ® EVA-1 swap RCU
EVA-1
with EVA-2 RCU PTT
l SWITCH
CIRCUIT
EVA-2/EVA-1 FAILED
comm. restored
| m
I To step 13
l next page
May 1969 JUNE 1971 ;
BASIC DATE y CHANGE DATE PAGE_5:32
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CSD-A-789-(2) I

SYMPTOM

APOLLO OPERATIONS HANDBOOK-EMU

PROCEDURE

REMARKS

Possible causes:
(continued)

e. EVA-1 VOX
eircuit or
RCU PTT
switch VOX
section
failed

f. EVA-1 RCU
FTT switch
circuit
failed

g. EVA-1l pri-
mary /dual
signal
processor
failed

h. EVA-1 VOX/PTT
circuit
failed

i. EVA-1 comm.
carrier °
failed

J. EVA-1 suit
electrical
harness
failed

|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

POST-EVA PROCEDURE (Continued)

23]

®|EVA-1 connect

3 1&!
/{@®EVA-1 reconnect

1 to PLSS
toblﬂ. el 1 @®RCU mode sel.
umbioie | switch to "B”

EVA-1/EVA-2 comm. _1@IM set for
restored YES | | backup mode
NO EVA-1/MSFN
comm. restored
NO
EVA-1 VOX/PTT
CIRCUIT
FAILED
1] 6]
@ EVA-1 swap
comm. carrier gx;;hgom
with EVA-2 FAILED
EVA-1/MSFl N
comm. restored o
O YES
]
® EVA-l SUIT
ELECTRICAL
HARNESS
FAILED

o]

EVA-1 PRIMARY/
DUAL SIGNAL
PRCCESSOR
FAILED

BASIC DATE

May 1969

CHANGE DATE ___JUNE 1971
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COU-A-/BY-(4) i1l
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM

PROCEDURE

REMARKS

EMU 18

EVA PROCEDURE

¢. Volume con-
trol toc low

d. PTT switch
OFF or inter-
mittent

e. VOX circuit
failure

f. EVA-1 XMTR
an’ EVA-1
RCVR "C",
EVA-2 RCVR
an' or
EVA-2 XMTR
"c" failed.

EVA-1 RCVR

"B"/RCVR "CII
summed out-
put failure

xR

h. EVA-1 or
EVA-2 total
comm. fajilure

Lose of voice 1 2 I 3 I
comm. with
EVA-1, Excessive YES | @ Outer volume EVCS RCVR A
EVA-2. or MSFN noise present control - UELCH F,
(tvo-man EVA) »| in headset DECREASE OB T PROBLLM
(comm. restora- EVA~1/EVA=2 _ ON VHF A
tion procedure) comm. all right YEST
l Ko [x_
\
Possible causes:
NE I :
a. EVCS re- ® 1
ceiver "A" ' ncreas;e . [ Out:r \{o%;me
appropriate . contro -
squelch VOLUME CONTROL
failure volume control TC0 LOW CREASE
YES periodically
b. IM VEF "A" Comm. all right > to see if
failure | noise present

NO
\
2] 7]
®PTT - OFF [ ® Outer volume | _ |
then MAIN control -
Comm. all right INCREASE
YES N
r
12 9 [ E]
@ PTT MOM
PTT SWITCH ) vox
OFF OR YES CIRCUIT
INTERMITTENT Comm. all right FAILURE
NO
y
10 1
®EVA 1 mode - EVA-1 XMTR "B"
pos. "B" OR
.iﬂ EVA 2 mode - EVA-1 RCVR "C"
pos. "A" CR
®EVA 1 mode ~ EVA-2 RCVR "B"
os. "A" ) OR
BA 2 mode - |y comm. all rignt |TEal|  Eva-z s et
pos. ngh FAILED
Comm. &1l right

YES KO

2]

EVA-1 RCVR "B"/
RCVR "C" SUMMED
OUTPUT FATLURE

16]

EVA-1 OR
EVA-2 TOTAL
COMM. FAIL-
URE (TRIPLEXER,
POWER SUPPLY,
ETC.) OR LM
FAILURE

®

Reception of MSFR
is disabled while
outer volume is in
full DECREASE.

®

EMU data not
available from EVA-1.
EVA-] cannot hear
MSFN.

©)

EMU date not avail-
able from EVA-2.
EVA-2 cannot hear
MSFN.

BASIC DATE

May 1969

CHANGE DATE

JUNE 1971
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CSD-A-789-(2) III
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM \ PROCEDURE REMARKS
" =
EMU 19 | i EVA PROCEDURE
EVA loses voice l i]
from 1M (see _
"Adaitional cetve voice
conditions" from MSFN YES
below)
NO To step 12

| next page

Additional

conditions: il _3_’

1., Single EVA I .F‘Nﬁ set RCU EVA "A" VOL-

A" volume UME CONTROL
control to TURNED TOO

Possible causes: | MAX. Low

g, EVA "A" vol- Comm.
ume control | restored
turned toc YES
low I No _5]

b. EVA "A" re- ) " ® EVA mnd IM EVA "A" RCVR.
::iﬁ;nm l configure RF SECTIOR,
failed Does EVA hear T for "B" OR R/T RELAY

sidetone mode K-1, OR IM
¢. R/T relay K-ll FAILED
failed ' Comm.
restored I ‘

d. EVA antenna YES
failed NG

e TR I
carrier
failed POST-EVA PROCEDURE

f. Triplexer 8
common port i] —I n
failed ® EVA connect ® EVA swap EVA ANTENNA

g. M electrical to IM Umbil. giie:izie‘,_ FAILED
umbilical Comm. man
failed restored YES

(Continued on ‘l Comm.

next page) NO restored YES

l E_I NO
EVA COMM.
| CARRTER il_l
FAILED EVA R/T RE-
| LAY X-1, K-2,
OR TRIPLEXER
COMMON PORT
FAILED
To step 15
I next page
May 1969 AN .
BASIC DATE y CHANGE DATE __JUNE 1971 PAGE _ .




CSL-A-78Y-(£) L1
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM

PROCEDURE

REMARKS

Possible causes:
(continued)

h. EVA RCU "A"
volume cir-
cuit failed

IM failed

3. EVA "A" re-
ceiver RF
section
failed

k. PLSS electri-
cal umbilical
failed

1. Primary dual
comm, regule-
tor failed

m. EVA "A" re-
celver failed

POST-EVA PROCEDU RE (Continued)

12

® 1M crewman
transfer tc

13

LM ELECTRICAL

I

I _ PRIMARY/DUAL
COMM. REGU-

l LATOR FAILED

NO

pi]_ot.'s elect. UMBILICAL
umbilical FAILED
C .. with MSFH
aﬂmrigfi% - !
NO
i A .
2]
IM CREWMAN COMM.
CARRIER FAILED
| -
5] 16§ 17
I @ EVA connect @ EVA reconnect
to other PLSS to original EVA RCU "a"
PLSS, swap VOLUME CIR-
| YES RCU with CUIT FAILED
Comm. restored other crewman
Comm. restored >
YES
NO NO
| 1 !
! B 19 20}
Wy
| IM FATILED Does EVA hear E":‘iéTIA RCVR. RF
sidetone YES SECTION OR
R/T RELAY
| K-1 FAILED
—d
I NO
22 l 23l
Did IM recelve EVA "A" RCVR.
voice from EVA YES OR R/T RELAY
K-1 FAILED

May 1969

BASIC DATE

CHANGE DATE __JUNE 1971

PAGE_5:36 -




CSD-A-789-(2)IIL
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM

PROCEDURE

REMARKS

EMU 20

EVA PROCEDURE

BASIC DATE

i
1] 2] 3]
1M loses voice I Does LM receive Does MSFN IM FAILED
from EVA (see voice from MSFN have volce
Additional e from EVA
conditions" ] YES YES
velow) I
l NO KO
Additicnal __h_] ll _6_]
conditions:
l 1M FAILED @ EVA ensure EVA RCU PTT
1. Single EVA RCU PTT SWITCH AC~
switch in CIDENTALLY
MAIX posi- SET TO OFF
Possible causes: tion
; I Comm. restcred
a. IM feiled YES
b. EVA RCU PTT l NO
switch
turned OFF I
c. EVA VOX cir-
cuit failed I 7]
d. EVA "A” mode ® EVA set
failed | RCU to PTT
e. EVA corm.
carrier I
failed Comm. restored
YES
f. EVA RCU VOX I N
circuit
failed
| 2]
{Continued on ® IVA set EVA "A" MODE
next page) rode sel. FAILED OR LM
SW, to "B" FATLED
I mode
@ CONFIGURE LM
Comm. restored FOR "B" MNLE
YES
NO
N OO R
I POST-EVA PROCEDURE
| 1]
® EVA check
comm. using
l other PLSS/
OPS
I Comm. with LM
YES
' NO
I To step 11 To step 16 To step 15
l next page next page next page




CSD-A-789-(2) T
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM ! PROCEDURE REMARKS
i POST-EVA PROCEDURE (Continued)
I 11
Possible c3uses: I _JEV ..]:_2J
(continued 'EVA swap ,
comn. carrier E\A}QR(IJERWJ
ol S
wafer failed Comm. restored
YES
h. EVA antenna I
failed
NO
i. EVA triplexerl
common port
failed I
1 b 15
J. Suit electri- -—3;| 1M OR SUTT .}_] _ls -
cal harness @ Swap R
failed I ELECTRICAL g‘;gcg?'xj‘ vox ® EVA operates in
HARNESS MAIN
I FAILED FAILED -
YES Comm. &ll right
’ NO
| [=] ] 0
® EVA swap back ® EVA swap back EVA VOX
| to original to original CIRCUIT
RCU 9]
FAILED
I Comm. restored L I Comm. all right —
YES YES
I 10 No
I »
1o B
EVA RCU "A" . :
I WAFER MODE EVA ANTENFA
SELECTOR FAILED
I FAILED
)
I EVA TRIPLEXER
FAILED
BASIC DATE M3y 1969  cHaNGE DATE __JUNEDOTL PAGES® -~
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CSD-A-789-(2) III
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM | PROCEDURE REMARKS

EMU 21 | " EVA PROCEDURE
GT8168P/ | 1 ﬂ _3j PLSS O, pressure
GT3268P PGA
pressure l 18168p/c16268p | B |oT8182p/GT8282p |YED |High O, flow flag MO ;éﬁ“i:tgf,r";sﬁ“x:i;ﬁ
<3.7 psid and PGA pressure PLES 0, pressure [ “ngn (5 . "g") if flow is 0.07 to
apparently >3.1 psid abnormal 2 0.7 1bv/hr. )
steady (no
warning tone) - o o

; :

Possible causes: _h_] _2_’ 6 l

High O2 flow

GTB8182P/GT8282P | ygs YES WARNING
&. ggg;ggg/ PLSE 0, pressure l—p{ flag "0 —t|  TONE FATLED
failed abnormal (02 - "0") end
low PGA pressure
b. PLSS 0, flag "O" —
regulator o (PRES - "0") _J
shift/ hie}
degraded
7 l
¢, EMU leak

HIGH 0, FIOW |l
SENSOR FAILED

‘| 9] 10
L PGA pressure ES m& > EMU
age <3.7 psia b LEAK
¢ POWER >
FATLURE
i
Y
- el o]
® Flex arms  )yps)|ora168p/cT8268F ® Actuate
Does PGA press- PGA PRESSURE OPS
ure gage FAILED
respond
us
A 4
1k l 15 I 16
nd PLSS
PGA PRESSURE REGULATOR Go tohEM'U 2,
GAGE FAILED g SHIFT/ step L,
DEGRADED page 5-T
\
7]
@® Actuate
0oPS

e e e i e e . e e e EE . . G— — — —— — —— — — ——— — — — — — — — — S— —— — —

BASIC DATE_May 1969 CHANGE DATE JUNE 1971 PAGE 5-39




CSD-A-789-(2) I
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM

| PROCEDURE REMARKS
L
EMU 22 i EMERGENCY PROCEDURE
? | ¢
GT8168P/ High 0, flow _“_] _3_J @
GT8268P PGA l flag "¢" (after =
press. >k, 0 i 5 sgc); or YES ® Actuate OPS PLSS 02 PRESS. PLSS O2 pressure
psid | GT8182P/ ?i?ﬁTOR regulator regulates
GT8282P PLSS to 4.0 psid maximum
0, pressure or OPEN OR to PGA.
' PiSS 0, quantity iHiFgE‘D SET FGA pressure
2 CIN relief valve
indicator de- cracks at
l creasing repidly 5.0 to 5.75 psid.
NO :
r..___...-____..._......_______.___....____ ®
EVA PROCEDURE
Possible causes: ! . S The PLSS 0, shutoff
valve should be
a. Regulator Does PGA press. SHIFT IR PLSS CLOSED if possible.
rails-open I gage sgree with —»1} 0 REGULATED If additional
or shifts GTB168P/GTB268P | YES 2 mobility is
set point- - I PGA press. PRESS. needed, open
purge valve
b. GEBIGBP/ == to reduce PGA
GTR268P @ 1 pressure to
fails >3.h4 psid.
| ] ©
Reduced mobility PGA PRESS. GAGE
or hear relief >} FAILED
I vlv relieving YES Upen returning
to the IM, steps
7 and 8 can be
verified by con-
@ NO necting the blue
| PLSS gas con-
3 nector to the
__J OPS pressure
I GTB168P/GTB268P regulator checkout
PGA PRESS. stowage plate.
I FAILED
BasiC DATE___May 1969 cyanGE DATE _ JUNELON PAGE_ S0

T¥!




CSD-A-789-(2) I
APOLLO OPERATIONS HANDBOOK-EMU

REMARKS

a. GT8182p/
GT8282P
failed

t. PLST O2

pressure
sensor
failed

c. EMU leak

d. PL3S 02

pressure
regulatcr
failed open

e. High 02 usage'

|
I
|
I
|
I
|
|
I
|
|
|
|
I
|
I
|
l
|
|
|

|
|
I
|
N
|
|
|
|
|
|
|
|
|
|
|
|

|

| TES

Lo I

YES }

L—;_]

9

PCA pressure @ Actuate OPS FLSS O2 PRESS-
gage >3.7 psia ® Close PLSS [ URE REGULATOR
it
0p shuteff FATLED OPEN
vlv
1 ] ’
NO \
A
10 11 I l2|
ST3168P/GT82EAP E4J LEAK UP- WARNING TONE
PGA PRESSURE STREAM OF HIGH FAILED
FAILED 02 FLOW SENSOR
13] 1h 1s|
oT8168p/cTE26Ay | YES | High 0, flow  |YES|| WARWING TONE
PGA pressure > riag "o" —¥= | FAILED
>3.1 psid (02 - "o")
Lo NO
YES
Y r
1€ 17| 18
fiigh 0, flow ALARY MODULE U LEAK
fleg "0V (0, powzh FATLRE |||
- "0") and
low PGA press-
ure Tlag "O"
(PRES - "0")

® Actuate OPS

Y

SYMPTOM PROCEDURE
EMU 23 @ EVA PROCEDURE
GT8182p/ 1 | 2 3 [ @
GT78282p YES YES PLSS 0O, pressure
PLSS O GT8168P/GTS268P GTB168T/GT8268P |, High 02 flow 2
2 PGA pressure PGA pressure nin ] regulator regulates
ressur 3 : flag "0 the PGA to
pressure >3.7T peid >L.0 psid (0 no"y
abnormal > 3.85 £ 0.15 psid
(rio warning if the flow is
tone) [ o 10 No 0.07 to 0.7 1b/hr.
[
b 5 6
Go to step 21 High O, flow KIGH O, FLOW
Fossible causes: next page flag "0O" SENSOR FAILED
(0 - Holl)
2

:ce)xitgig:h ﬁg:ﬂt; step 5,
page 5-1
BASIC DATE___May 1969 JUNE 1971 PAGE 541

CHANGE DATE




CSD-A-789-(2)I1
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM | PROCEDURE REMARKS
| EVA PROCEDURE (Continued)
| 21 22
I 02 quantity Monitor
indicator agrees|YES GT8182r/
with GT8182p/ > T8282P
l GTB282P PLSS FLSS 0,
l O2 press. press.
L NO
1 2 2 L ¢ R 0 2 2 0 B 2 ---------------
| ‘ { POST-EVA PROCEDURE
l 23[ - 24 25
@ Recharge ® Open purge ® PLSS O,
I PLSS 02 rp. valve to LCW shutoff
| [ ors182p/ High 0, flow |vgs|  V21Ve " OFF
GT8282P PLSS nan _ {—p! ® Recharge
' 02 press. £S5 %ﬁ? o (02 FL3S 02
shows recharge -
l GT8182p/
%o o) GT8282pP
I PLSS 0,
press. YES
l Y Nz shows re-
o charge
| & GTB182p/ 27] HIGH O
GT8282P PLSS . 2
l 0, PRESSURE FLOW SENSOR GT8182F/
FAILED GT8282P
‘ FATLED 7156 O,
pressure
| stable after
! 20 min
A
28 29 B B
l —l PLss o, 1€ ~—] Go to
QUANTITY step 5, EMU 2,
I INDICATOR = | page 5-T
| FATLED
| ]
I PLSS 0, e
| PRESSURE
XDUCER
| FAILED
I 31 ek
BETWEEN
l PLSS O, ~*
SHUTOFF VALVE
I AND HIGH 0,
I FLOW SENSCR
y
I =
I LEAK
UPSTREAM OF
l PLSE 0,
SHUTOFF VLV
BAsiC paTe_May 1969 CHANGE DATE ___ JUNE197] PAGE _5-42




APOLLO OPERATIONS HANDBOOK-EMU

CSD-A.789.(2) T

SYMPTOM | PROCEDURE REMARKS
EMU 24 | EVA PROCEDURE
GT8110P/ | 1 I 2 I
GT821CP ' GTB1SLT/GT8254T
feedwater I GT81TOT/GT8270T LCG H O temp
Sie;sm‘: O2 temp YES ,5_0 F and YES
.2 psia
[yt >50° F and
{no warning | rji?ing ' STo158r /reeser
tone) ‘«'hile LCG B0 aT
using primary I
feedwater <5° F and dropping
I (F O diverter in
o MAX. COOLING)
l ‘NO
Possible causes: ' 2 | cT8iiop/ i I S l
GT8210T YES
a, GTB110P/ FEEDWATER L‘izsizj‘:“?;:; ke WARNING TONE
6T8210P | PRESSURE B Thoo < mamy FAILED
failed I FATLED s
b, Sublimator N
breakthrough | [ Ho
4
[ H2O separ- I ¢ l 7
ator tlocked
| LOW FEEDWATER Go tc step 6,
d. Depleted pri- ERL'SSURF )
mary feed- I JXIVTC}f page 5-12
water reser- FAILED
voir l
e. Blockage at
primary-feed-
water bladderl __SJ iJ
outlet WAFST:G TOWE S| Lov feedwater
f, Feedwater | FAILED EZ?S?H él.a-g"A")
pressure 2
Xducer l
failed NO
| )
\
&. Primary H,O
v l 10' nl 12|
shutoff and
relief valve | Go to yes|  Primery Hy0 LOW FEEDWATER
closed step 9, shutoff and [ PRESSURE SWITCH
I EMU kb, relief valve FATILED
page 5-12 open
NO
| '
| 13|
PRIMARY HQO
| SHUTOFF AND
RELTEF VALVE
I CLOSED
| ‘
| ]
| L ] HQO diverter
valve - MIN.
I ® Primary H2O
shutoff and
! relief valve -
CPEN
l (Wait 4 min or
until flag clears
l befcre changing
diverter valve
I position)
-43
BAsIC DATE___May 1969 cpANGE DATE___JUNE19T PAGE 583




CSD-A.789.
APOLLO OPERATIONS HANDBOOK-EMU

(2} I

Possible causes:

(H20 diverter in
MAX. COOLING)

El

{NO

SYMPTOM I PROCEDURE REMARKS
muzs | EVA PROCEDURE
I Actuation of the
OPS and opening of

I the purge valve
GTB8110P/GT8210P to HIGH flow may
feedvatir press.l —l—] GT8170T/ YES il GT8154T/GT825LT also be used if
<1.2 psia (no fa  ST8270T S g 10G W2 temp 50° F 33188 15 mot
warning tone) 2 . P and risirg . ven carried. If PLSE 0,
while using ;igi F and GT{2195T/GT8?95T St valve remains cper
auxiliary feed- ne LCG HE‘O aT during purge mode,
xater NO <5° F and dropping POS consumables may be

depleted.

Sublimator

G
a. GT8110p/ l G;:gﬁggl L , 5 I restart may be
GT8210P l FEEDWATER Low feedwater |YES WARNING attempted at
failed PRESS. pressure flag TORE this point if
FAILED "A" (H,0 - "A") FATLED desired
b. Sublimator I 2 {procedure for
breakthrough lmo restart is given
l 4 in step 7, EMU 5,
e, HO separatorl il ﬂ ﬂ on pege 5-1b).
blocked
Go to step 12, LOW FEEDWATER Go to step 6,
d. Both feed- I EMU 5, PRESS. SWITCH |b—»{ BWU L,
water reser- page 5-15 FAILED page 5-12
voirs I
depleted 1\ B
s e [ =] ]
bladder and If additional WARNING Low feedwater
press. xducerl cooling is TORE ‘[.ES press. flag
required FAILED .
f. Feedwater activate BSLSS (H;0 = ™A™}
pressure l
xducer > ‘NO
failed | YES ;
2 H,0 shutoff 12 13 -
. o]
2 ' Auxiliary Primary H,0 LOW FEEDWATER
and relief H,0 shutoff | YES 2 PRESSURE
valves closed 2 - shutoff and  \e—| 5. ITCH FATLED
{either or and relief relief valve
both) l valve open open
I J NO RO
] 4
| (5] 16
‘ AUXILTIARY PRIMARY H,0
H2O SHUTCFF SHUTOFF AND
! AND RELIEF RELIEF VALVE
VALVE CLOSED CLOSED
I Y
17 I
| ® HQO diverter
valve - MIN.
| 1@ H,0 shutoff
l and relief
valves -
OPEN
I (Wait % min or
until flag clears
I befcore changing
diverter valve
I pesition)
BASIC DATE _MAY 1969 CHANGE DATE ___ JUNE197] PAGE >4 _




APOLLO OPERATIONS HANDBOOK-EMU

CSD-A:789.(2) T

SYMPTOM l PROCEDURE REMARKS
EMU26 | EVA PROCEDURE
| ': )
I i
GTB15kT/ | B 2]
GT825LT GT8110P/
GTB196T/
LCG 1,0 GTB296T TP GTE?JOP feed- [yEs
temg:erature LCG H2O AT :i.grpgisss'
>30_F I <5° F and -
(diverter valve GT81707/ {0
inMAX: and no | GTB270T O r
warning tone) N . 2 3 I
emperature
. I 500 F FEED;ISRTER
PRES SENSOR
I FATLED
| o Re—
P ivl :
[o]-3-9% € causes | l, 6_' '_l-LJ
a. GT8154T/
oT€25kT/ I GT8L5LT/ WARNING || Low reea
railed GTE254T TONE vater
| LCG K0 TEM- FATLED YES pressure
b 80 st | PERATURE FAILED fleg "
off and re- | = No
lief valve - ——' ‘
closed l
7] 8 o] |
€ 2:2;:::_2:@ I Go to YES Is EMU oper-
I step 1, ating on E%E;'EED-
. ™ 5, auxiliary _PRESS.
. HQC separa- | page 5-14 Feedwater SWITCH FAILED
tor blocked I
e. Depleted | NO
feedwater I
reservoir Y
. 10
f. Blockage | ——]
between Go to
feedwater l stephl *
bladder and E':Ue ;_12
sublimator | ree
BASIC DATE___ May 1969 CHANGE DATE JUNE 1971 PAGE __ 2%




CSD-A-789-(2) ITI
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM

PROCEDURE

REMARKS

POST-EVA PROCEDURE

B

® Replace
battery
(from other
PLSS)

10]

GT1k1v/GT82h1v
PLSS battery
voltage >16.0 V dc

Il_lJ

DEGRADED
BATTERY

NO

12I

GT81blv/cT8zh1y
PLSS BATTERY
VOLTAGE FAILED




APOLLO OPERATIONS HANDBOOK-EMU

CSD-A-789-(2) I

Possible causes:

hiy)

-]

5 ® Fan off

6

SYMPTOM | PROCEDURE REMARKS
EMU 31 | EMERGENCY PROCEDURE
o ®
Actuation of
GT8170T/ | ij 2 3 the OPS and opening
gTBiTGI‘ . GT8140C/ of the purge
g temperas GT82L0C PLSS | gt Lov vent flow WARNING TONE valve to HIGH
ture <38° F vattery current [YES| flag "pt FAILED flow may also be
(no warning >3.0 A or (VENT "P") used if BSLSS
tone) <2.3 A is not carried.

1f PLSS 02 valve

remains open
during purge mode,
POS consumables

T
a. GTB1TOT/ »5 sec may be depleted.
G18270T l FAN o @ Actuate OPS
failed . VENT "P" and ® Open purge
DEGRADED
| ES werning tone valve to LOW
b. Fan failed
or degraded |
NO
c. High PGA | ‘ ;
pressure
e 7] ]
4. Flow re- | LOW VENT FAN
striction FLOW SENSOR - FAILED
in vent FAILED
loop l J
r————u-—————————————-—-———————
| EVA PROCEDURE
I 9 19 1_1J
GT81h1vV/ @ Fan off >5 sec
|| Seein FATLIHG
| PLSS vattery [FF° e NEs| CAUSED FAN
voltage VENT "P" and DEGRADATION
| <16.0 V dc warning tone
I NO NC &?
RE ]
| ggg},:{r?ﬁ/ LOW VENT FLOW ® Actuate OPS
t SENSCR FAILED ® Open purge
| 0, TEMPERATURE AND DEGRADED bl  valve to LOW
FAILED, OR HIGH BATTERY CAUSED @ Activate
‘ PGA AF, OR FLOW FAN FAILURE BSLSS
RESTRICTION IN
' VENT LOOP
BASIC DATE May 1969 CHANGE DATE __JUNE197] PAGE 353
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SYMPTOM | PROCEDURE REMARKS
EMU 320 | EVA PROCEDURE
GT8170T/ | _:J ﬂ
GTé270T"
9 t;lp I CT8110P/ Low
2 GTB210P feedwater WARNIHG
230° F T feedwater o pressure flag - TONE
and rising pressure T FAILED
gse‘)’ﬁmins | <1.2 psis (K0 = "W™)
] NO NO
I ° ]
Possible causes:
I LOW

a. GTB170T/ FEEDWATER
GT8270T PRESS.
failed I SWITCH

FAILED

b. Sublimator I
breakthrough '

¢. H,Q

. | L] 7]
separator &
tlocked I GTB154T/
GTB254T CTBL10P/ -

d. Depleted LCG HQO temp LOW GT8210P
feedwater I o reedwater yzug | FEEDWATER
reservoir >50 g and pressure flag PRESSURE

| uT819 65/ YES ot : =~ | FAILED AND

e. Blockage be- g’gﬁe?{ e a1 (H,0 - "A") WARNING
tween feed- ' 2 TONE
water bladder 5% F (H20 FAILED
:Eglimator’ l diverter in

' MAX COOLING)

f. H20 shutoff NO NO
and relief
valve closed I 7 3 ]

| GTB170T/ FEEDWATER
GT8270T FRESSURE
| 0, TEMP SENSOR
I FAILED FAILED
l VL 1 {
I 10[ 11 I
Is EMU oper- |YES Gf to
I ating on ;:ﬂe’p 1
auxiliary 5% 1L
l feedwater page >-
l { NO
l 12 go to
step 1,
I EMU &4,
page 5-12
May 196 -
BASIC DATE ¥ 1% CHANGE DATE__JUNE 1971 PAGE 554

NASA — MSC

ol



